Germ cells are endowed with unique properties like the ability to undergo meiosis and differentiate into gametes in order to perpetuate the genetic material. Spermatogonial stem cells (SSC) are considered as the best suited undifferentiated germ cells and are being consistently studied to reveal the basic physiology, genomics and transcriptomics of those cells. SSC provide an excellent model system to understand the differentiation, development and functioning of gonads and further use of these cells in transplantation-cell based therapies. In the present article, basic aspects of spermatogonial multiplication, regulation of stem cell renewal and differentiation would be discussed.
Introduction
found in a living organism. These cells have more restricted options to select a differentiation program In the current scenario, stem cells have egressed from a few possible pathways only. Adult and as one of the most fascinating areas of biological embryonic stem cells differ in the number and type of science. Stem cells are subject of increasing interest differentiated cell types they can form. Embryonic because of their biological properties and potential stem cells can form all cell types of body (including medical importance. Unfortunately, it has been germ cells) because they are totipotent (Rosant, 2008 ). difficult to penetrate much into the field, in part Adult stem cells are generally limited to differenbecause of ambiguity about what exactly constitutes a tiating into different cell types of their tissue of origin stem cell. Stem cells, defined functionally as the only. "Although difficult to extract, since they are precursor cells that give rise to other cell types, are also taken from the patient's own body, adult stem cells are called as "progenitor cells". Stem cells have two superior to both umbilical cord and embryonic stem characteristics that distinguish them from other cell cells. There is always an exact DNA match so the types: firstly, they are uncommitted cells capable of body's immune system never rejects them. And as we self renewal for many generations through cell might expect, results have been both profound and division.
promising" (http://www.allabout popularissues.org/ The second being that under certain pros-and-cons-of-stem-cell-research.htm). physiological and experimental conditions, they can Amongst the adult stem cells the best defined be induced to become cells with specialized functions one is the spermatogenic system which depends on a (Jaenisch and Young, 2008) such as the myocardial small population of spermatogonial stem cells (SSC , 1990) . Hence, the regulation of the germ cell (those obtained from the adult tissues) have its primary numbers is accomplished in the spermatogonial role to maintain and repair the tissues in which they are populations to ensure the appropriate ratio of the germ genital ridges. The PGCs proliferate during migration cells to Sertoli cells (de Rooij and Janssen, 1987; de by day 13 of fetal life in the mouse, when these cells Rooij and Lok, 1987) . Spermatogonial stem cells can have enriched the genital ridges; their numbers be recognized and studied at the cellular level with increase to about 10,000 in each gonad (Tam and respect to proliferation, differentiation, and the Snow, 1981). Once derived in the genital ridges, the regulation of these activities.
PGC become enclosed by the differentiating Sertoli However, the complexity of the seminiferous cells and the seminiferous cords are formed. The germ epithelium makes it difficult to study the molecular cells present within the seminiferous cords differ morphologically from PGC and are called gonocytes aspects of the regulation of spermatogonial stem cells (Ogawa, 2008 , Hersmusa et al., 2008 . In rats and behavior. Presence of a variety of cell types mice, the gonocytes are arrested in the G /G phase of complicates the purification of spermatogonial stem 0 1 cells (Brinster and Avarbock, 1994). Moreover, there the cell cycle following a brief proliferation (Franchi and Mandl, 1964; Huckins and Clermont, 1968 ; is a lot of species wise variation in the pathways Vergouwen et al. 1991) . Slowly after birth, the gonocytes regulating pluripotency vis-à-vis the requirement of resume proliferation to give rise to A spermatogonia. growth factor. To the contrary, LIF which is required (Clermont and Trott, 1969) . The process begins every the definitive primitive streak (Ginsburg et al., 1990). 8.7-8.9 days; however, the duration of these phases Later in development, the PGCs migrate from the base varies slightly between mouse species. It includes of the allantois, along the hindgut to finally reach the processes unique to germ cells, including meiotic limited viability in culture and it is difficult to Spermatogonial multiplication and stem cell distinguish spermatogonial stem cells from more renewal can be best studied in whole mounts of differentiated spermatogonia in vitro, due to the lack seminiferous tubules, since this is the best technique to of specific stem cell markers. The establishment of preserve the topographical arrangement of the cells stem cell line would overcome these problems (van integrating the positive and negative signals on The complexity of the seminiferous epithelium spermatogonial survival with certain members makes it difficult to study the spermatogonial multipli-promoting cell survival (viz. Bcl-2, Bcl-xl, Bcl-w and cation and stem cells renewal at the molecular level. A1/Bfl-1) and others promoting cell death (viz. Bax, Prior to 1990's, there was a desperate need for suitable Bak, Bad and Bim) (Adams and Cory, 1998). biochemical, intracellular and surface marker to Transgenic loss of the Sertoli cell produced glial cell identify the stem cells from the aggrandized spurious line derived neurotrophic factor (GDNF) function cell types in a culture. Discovery of c-kit receptors as results in depletion of stem cell reserves, whereas in spermatogonial stem cell markers has opened new mice over expressed GDNF accumulate undifferenavenue in stem cell research (Shinohara et al. 1999 ; tiated interactions between hormones and cytokines is Albanesi et al. 1996) . C-kit receptor ligand system most likely required to establish and sustain optimal plays an important role in spermatogonial spermatogonial development (McIntyre et al., 2008) . await valid explanations on the process of SSC SSC could herald a new era in medical science if differentiation and self-renewal. At present the we could apply it for gene therapy and controlling primary challenges are to develop methods for obtaining reproduction failure in males, both in human medicine pure populations of stem cells, for integrating stable and animal sciences. The spermatogonial stem cells exogenous DNA into these populations. The stem cell (SSC) are the only adult stem cells that donate genetic research is virtually in its infancy. A number of queries material to the progeny. Researchers are harnessing to are yet to be answered, like, identification of utilize the harvested SSC to culture and thereafter constituents of media to culture the stem cells that they transplanting them into the recipient animals, with an could be maintained in the uncommitted state. The aim to boost the sperm production of prized bulls. The pathways regulating pluripotency vis-à-vis the technology would help to produce semen from exotic required growth factor vary considerably with species. bulls having considerably higher genetic worth from For example, human and mouse ESC merely require indigenous scrub bull. In veterinary practice, many LIF but bFGF. To the contrary, LIF which is required prized bulls often fail to reproduce due to certain for LIF\STAT pathway is indispensable for culturing andrological problems like poor libido or compro-murine and bovine ESC. In conclusion, despite a lot of mised spermatogenesis. Valuable germplasm of such controversies over the hype and hope of stem cell males may be produced and utilized for artificial research, it can be expected that the field holds great insemination by SSC culture and in vitro maturation of promise in treating many diseases that were virtually sperm cells. Moreover, the time lapsed during thought impossible once upon a time. estimating the sire summary could be drastically gonial stem cell differentiation and apoptosis. 
